Summary. The Nithsdale surveys over a ten year period have examined a community of schizophrenic patients. Although almost three-quarters of patients were living outside hospital, social and psychiatric disability was considerable, with flattening of affect and social withdrawal most prominent. The majority probably cause little disturbance to most people in the community. Only 13 % of the total Nithsdale schizophrenic population were living in a high contact/high Expressed Emotion family, the family structure believed to be most conducive to schizophrenic relapse. An attempt at family intervention found it difficult to engage relatives in treatment; however, where such intervention did take place, there was a fall in the total number of relapses. Reassessment found that the level of EE was stable in most relatives over a five year period. Patients who lived in a high or fluctuating EE home, and who relapsed, did so more often than those who lived in a low EE home. Assessment of the prevalence of motor disorders secondary to antipsychotic medication found a point prevalence of parkinsonism of 27 %, of tardive dyskinesia (TD) 29 %, and of akathisia or pseudoakathisia 23 %. Only 44 % had no movement disorder. Eight percent had persistent TD. Parkinsonism was associated with a history of obstetric complications and TD with left-handedness. An obstetric history obtained from mothers of schizophrenic patients found there was no difference in the proportion of schizophrenic patients and their sibs who had at least one definite obstetric complication.
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A rural area where all psychiatric services are provided by one hospital and its associated clinics offers considerable research opportunities. Very few psychiatric patients in Dumfries and Galloway Region in southern Scotland are treated by services other than that provided by Crichton Royal Hospital. The population shows little geographical mobility, at least at first glance. Clinical psychiatric services at the Crichton are sectorised and the author had responsibility for Nithsdale District, one of the four local authority districts in Dumfries and Galloway Region (see Fig. 1 ). Nithsdale, a beautiful rural part of the Region, is historically ancient and geographically discrete. It has a population of 56,000 and contains the only town of any size in the Region, namely Dumfries (population 31,000). Crichton Royal is in Dumfries, and the nearest other psychiatric hospitals are 35 and 60 miles away. The Nithsdale Schizophrenia Surveys were born of the author's wish to record his clinical work in a systematic way.
A generation of schizophrenic patients has grown up since the introduction in the 1950% of neuroleptics and 'community care', and over the past two decades they have been exposed to long term maintenance antipsychotic drug treatment. However, there have been very few studies describing the impact of these developments on a community of schizophrenic patients. The Nithsdale studies over the past ten years have tried to do this. The studies fall into three broad groups; the mental state, behaviour and social adjustment of the patient; the family life of the patient, with special reference to relatives' Expressed Emotion; and the motor disorders produced by antipsychotic medication. Most recently, the frequency of obstetric complications in schizophrenic patients has been examined. Difference between groups: * P < 0.001; ** P < 0.01; 9 ** P< 0.05
The patients
The initial census of schizophrenic patients in Nithsdale was carried out on 1 March 1981. Patients included were all inpatients, day patients and out patients of Crichton Royal who had a firm case record diagnosis of schizophrenia and whose home address was in Nithsdale. All general practitioners (n = 32) in Nithsdale were sent a list of schizophrenic patients in their practice then in contact with the Crichton. They were asked if there were any other schizophrenic patients known to the practice and receiving treatment. The Feighner criteria for schizophrenia (Feighner et al. 1972) were then applied to each patient, using information obtained from the case record and clinical assessment. The first census identified t33 schizophrenic patients, of whom 28 % were inpatients, 17 % day patients and 32 % out patients. A further 23 % were known only to their family doctor. The figures gave a point prevalence of 2.38 per 1000 of the total population. ~Then the Feighner criteria were applied, there were 97 diagnosed as having 'definite' or 'probable' schizophrenia, a point prevalence of 1.73 per 1000. This prevalence (2.38) lies between the 1.98 found in 1974 in Camberwell and 2.77 in Salford (Wing and Fryers 1976) . Other censuses in Nithsdale have been carried out over the years, for example in 1982 (n = 136), 1984 (n = 145), 1985 (n 142) and 1989 (n = 165) .
At the first census, 52 % of patients were male, 50 % had been born in Nithsdale, 59 % were single, and 75 % were unemployed (68 % of males). Twenty five percent lived with their spouse, 30 % with parents and 27 % alone. The mean length of illness was 18years (range two months to 60 years).
The mental state of patients was assessed by the Manchester scale for chronic functional psychosis (Krawiecka et al. 1977) . The prevalence of symptoms is shown in Table 1 . In only 18 % of patients was there no mental state abnormality. Behaviour was assessed by the Wing scale (Wing 1961) . The principal finding was that 61% showed social withdrawal. Thus, although almost three quarters of the schizophrenic patients were living outside hospital, social and psychiatric disability was still considerable. However, such disability was 'quiet'. Flattening of affect and social withdrawal were most prominent; florid positive symptoms and embarrassing behaviour were uncommon.
The initial survey suggested that the social adjustment of patients living outside hospital was in many cases precarious. The 1982 survey therefore assessed in more detail the patients' social adjustment and compared it with that of a normal population. Eighty four non-inpatients were asked to rate their social adjustment using the Social Adjustment Scale Self-Report (SAS-SR) (Weissman and Bothwell 1976) . Also, 41 relatives living with patients completed a similar questionnaire describing the patient's adjustment. Table 2 compares the patient's assessment of themselves compared with the self assessment of a normal community sample (Weissman et al. 1978) . A higher score indicates greater impairment. The patients were significantly more handicapped in overall adjustment and in all role areas except the parental role. Replies to individual questions help to describe the patients' adjustment. Only 27 % worked in open employment and 24 % were married. Thirty nine percent either had no friends or had met none in the previous two weeks, 34 % had not gone out sodally in the previous two weeks and 33 % of the unmarried said they were completely uninterested in going out with a member of the opposite sex. Fifty two percent had spent no time in the previous two weeks on interests or hobbies except watching television. Although most depended on social security benefits 79 % said they had enough money for their needs.
Correlations between patients' and relatives' scores were positive and high for overall adjustment and role areas except relationships with the extended and immediate family. This suggests that the chronic schizophrenic patient can probably make an accurate assessment of his own overall adjustment. This is an advantage, as many patients live on their own in the community.
The more detailed assessment in the 1982 survey therefore confirmed the social withdrawal described in 1981. In short, most patients lead a quiet life and probably the majority cause little disturbance to most people in the community.
Vamiiylife
Reports over 30 years from the MRC Social Psychiatry Unit in London have suggested the prognosis of schizophrenic patients discharged from hospital may depend on their living arrangements. Patients living with relatives showing high expressed emotion (EE) seem more likely to relapse, especially if face-to-face contact between patient and relative is high and the patient is unprotected by maintenance antipsychotic medication (eg Vaughn and Left 1976) . It also appears that family treatment can substantially reduce relapse rates (eg Left et al. 1982 Left et al. , 1985 Left et al. , 1989 . However there had been no studies of the prevalence of high EE in the community, By assessing prevalence the amount of work likely to face a clinician willing to embark on prophylactic family therapy can be estimated.
In the 1985 Nithsdale census there were 142 schizophrenic patients of whom 72 (50 %) were living with adult relatives and significant others. Forty one percent were living with parents, 42 % with a spouse, 4 % with children, 6 % with another type of relative and 7 % with a friend. Relatives were interviewed in the three months after the census by a psychiatrist trained in the use of the Camberwell Family Interview. Relatives fell into the high EE category if they had a score of 6 or more critical comments, any degree of hostility, or a rating of 3 or more on emotional overinvolvement (EOI). Fifty eight percent (n = 35) were living with low EE relatives, 42 % (n = 25) with at least one high EE relative, and 32 % (n = 19) with at least one high EE relative with whom they were in faceto-face contact for more than 35 hours per week. Seventy percent of parents, 22 % of spouses, 44 % of other first degree relatives showed high EE, but no friends did. Thirteen percent of the total Nithsdale schizophrenic population were living in high contact/high EE families, the family structure believed by Left and colleagues to be most conducive to schizophrenic relapse. In terms of absolute numbers, therefore, it is unlikely that at any given time many schizophrenic patients have to face this sort of family life. If these results obtain in other parts of the country, and if NHS clinicians wish to embark on prophylactic family therapy with schizophrenic patients at risk, then the amount of work involved may not be great. The patients whose relatives' level of EE had been assessed as part of the 1985 survey were followed prospectively for 12 months. Relapses were determined in two ways. Firstly, if a patient was readmitted to inpatient care, case notes were scrutinised and a decision made as to whether that admission was a result of an exacerbation of chronic schizophrenic illness or a fresh episode. Secondly, as not all schizophrenic patients who relapse are necessarily readmitted to inpatient care, medication prescribed over the 12 months was determined through examination of medication charts, outpatient records, and discussion with community psychiatric nurses and general practitioners. A relapse was deemed to have occurred where the dose of an antipsychotic drug was increased by at least 100 %, where a patient on no antipsychotic medication was then prescribed such a drug, or where another antipsychotic drug was added to the pre-existing antipsychotic regime. Assessments of relapse were made by psychiatrists blind to EE ratings. Relapse rates were compared with longstay inpatients and patients living on their own (Table 3 ). There were no statistically significant betweengroup differences in relapse rates; for example the relapse rate over 1 year for patients in a high EE/high contact home was 17 % compared with 20 % for those in a low EE home. The findings therefore did not support the Camberwell findings (Vaughn and Left 1976 ) that high EE is an important aetiological factor in schizophrenic relapse. One possible explanation of the Nithsdale results is that factors more important than EE precipitate relapse and thus swamp the effect of high EE; another is that long term support in a rural area protects against relapse, support less likely to be found in an inner city area such as Camberwell.
Although the controversy about the importance of EE in determining relapse continues, a recent consistent finding in schizophrenia research is the impact family intervention has on relapse rates. Different forms of intervention in the UK (eg Left et al. 1982 , Tarrier et al. 1988 and in the US (eg Falloon et al. 1982 , Hogarty et al. 1986 ) have produced a reduction in relapse rates which may be associated with a reduction in the level of relatives' EE. However, these studies involved research teams in addition to clinicians responsible for patient care. In an everyday NHS setting, do relatives want intervention, does such intervention lower relatives' EE, and is there a reduction in relapse rates?
The 1987 census in Nithsdale identified 77 patients living at home with relatives or friends. Relatives' EE and amount of face-to-face contact with patients were assessed. Relatives were offered a package of treatments: educational seminars, relatives discussion groups and family meetings. The seminars, held weekly at Crichton Royal, lasted approximately one hour and were led by a psychiatrist of four year's experience. The relatives' group, also held weekly at the hospital and lasting one to one-and-a-half hours was led by two social workers who had been qualified for seven and six years. The groups focused on the day-to-day problems of coping with a schizophrenic relative. Family meetings, which included the patient, were held weekly or fortnightly, and were led by a social worker in the patient's home. They focused on everyday problems. Relatives EE and amount of contact were assessed at the end of treatment. The number of relapses in the 18 months before and after intervention were estimated in the same way as for the one year prospective study (see above).
Sixty three relatives of 52 patients were invited to take part in family treatment; 31 agreed to intervention, 32 did not. The principal reasons for refusing intervention were: 'things are fine at the moment'; 'it's the patient who needs help, not me'. Fourteen relatives who agreed to intervention failed to appear at the educational seminars or relatives' groups; they only had one or two family meetings in their homes. The remaining 17 had a mean of 10 treatment sessions. Sixteen of the 17 had theiI level of EE and amount of contact measured before intervention, and thirteen after intervention. One changed from high to low EE, and one from low to high EE; the remaining 11 (six high EE, five low EE) were unchanged. Two relatives in high contact were now low, two in low contact high. Eight of the 12 patients whose relatives took part in the intervention programme had been admitted to hospital the previous year, compared with four of the 27 patients whose relatives refused intervention (P< 0.01). Nine of the 12 patients in the intervention programme relapsed a total of 17 times in the 18 months before intervention, six relapsed a total of eight times in the 18 months after intervention. The number of relapses in the seven patients from high EE homes fell from 13 to 4 (P < 0.06).
Perhaps the most important finding of this survey was the difficulty experienced in engaging relatives in treatment. A similar finding was reported by Left and colleagues (1989) when 5 out of 11 families failed to attend a relatives' group in central London. Vigorous outreach may be necessary to enable relatives to accept an offer of help. There was no change in the level of EE after intervention. It is possible such intervention was inadequate or did not last long enough; however, what was given is perhaps as much as can be expected in a busy NHS facility. There was however a fall in the total number of relapses over the subsequent 18 months. Other studies have shown that relapse rates can fall without a corresponding fall in high EE (Hogarty et al. 1986 ). Perhaps an improved ability among families to solve problems had reduced both the patient's vulnerability and their environmental stress. Also, the greater interest in relatives shown by doctors and social workers already well known to the patients might have increased the family's sense of worth and support.
A further review of relatives' EE was carried out in 1990. The principal aim was to examine the stability of EE over time and determine relapse rates in patients who lived in a consistently high, consistently low and fluctuating EE environment. In 1990, 34 of the original 60 patients on whom the first EE study focused had lived continuously with the same relatives in Nithsdale over the five years, and had had a firm clinical diagnosis of schizophrenia throughout the period. Thirty of the 34 patients had 30 relatives who agreed to be assessed for a third time (the second time was in 1987). Relatives' EE was assessed using the Camberwell Family Interview and relapses determined in the same way as in previous studies. EE was high in all three occasions (1985, 1987, 1990) in 25 %, low on all three occasions in 38 % and fluctuating in 38 %. Three relatives at the third rating showed evidence of dementia. All three had previously been rated as showing high EE; at the third assessment all were showing low EE. These results suggest the level of EE is stable in the majority of relatives over a five year period. It has previously been found that even with vigorous family treatment it may not be possible to lower a relative's high EE (Left et al. 1989 ). Perhaps such relatives would fall into the con- Fourteen of 30 patients (47 %) relapsed on 33 separate occasions over five years: three of seven patients in a consistently high EE home (mean number of relapses 3.7), five of 12 in a fluctuating EE home (mean 3.2) and six of 11 in a consistently low EE home (mean 1.1). This even spread of patients who relapsed throughout those in high, low and fluctuating EE homes is broadly similar to that found over i year, described above. However, the eight patients living in a high or fluctuating EE home who relapsed did so significantly more frequently than the six living in a consistently low EE home (P < 0.02). This supports the link between relapse and level of EE. Ratings made at the time of the patients' relapse showed EE to be high on eight occasions and low on five. If EE is causal, other factors must have been operating at the time of relapse in the latter five patients.
Movement disorders
Abnormal movements have long been recognised as side effects of antipsychotic medication given to schizophrenic patients. However, there has been little work on the prevalence rates of such movements.
The first Nithsdale survey in 1982, in addition to describing the mental state and behaviour of patients, also estimated the prevalence of parkinsonism and tardive dyskinesia (TD). One hundred and seventeen of the 133 schizophrenic patients identified in the census were examined for parkinsonism using the Targeting Abnormal Kinetic Effects (TAKE) Scale (Wojcik et al. 1980 ) and for TD using the Abnormal Involuntary Movements Scale (AIMS) (US Department of Health, Education and Welfare 1976). Both scales examine individual areas of the body, following which a global assessment is made. The prevalence and severity of parkinsonism and TD are shown in Table 4 . When a rating of at least 'mild' is taken as evidence of definite parkinsonism, the prevalence is 31%. If patients with at least a rating of 'mild' on the AIMS global scale are considered to have definite TD, then the prevalence is also 31%. Thirty three percent of both the parkinsonism and TD groups had symptoms of both TD and parkinsonism. Patients with TD were significantly older than those without TD and more showed flattening of affect and social withdrawal.
This first study acted as a baseline for regular reassessment of the population. A repeat census in 1984 identified 145 schizophrenic patients, of whom 130 were examined for evidence of TD, again using the AIMS. Thirty percent had at least a rating of 'mild' on the global scale and thus were considered to have definite TD. A third census in 1989 identified 161 patients. On this occasion 146 patients were assessed for the presence of akathisia using the Barnes Scale (Barnes 1989) , TD using the AIMS Scale and parkinsonism using the Simpson and Angus Scale (Simpson and Angus 1970) . At the same time as the clinical assessment was carried out, a blood sample was taken to measure plasma neuroleptic levels by the radioreceptor technique (Krska et al. 1986 ). Eighteen percent of patients had definite akathisia (a rating of at least mild on the Barnes Scale), 5 % pseudoakathisia, 29 % probable TD (the criteria of Schooler and Kane 1982) and 27 % parkinsonism (a score of more than 0.3 on the Simpson and Angus scale). Of the 146 patients, 44 % had no movement disorder, 36 % had one and 20 % more than one movement disorder. This finding illustrates the urgent need for neuroleptics with fewer side effects. At the time of the 1989 survey 77 % of all Nithsdale schizophrenic patients were living outside hospital. Their acceptance by the community, already difficult, will not be improved by the fact that the majority have a disfiguring movement disorder.
Sixty one of the 146 patients had been assessed for the presence of TD in 1981 and 1984. Of the 61 only 5 (8 %) showed TD on all three occasions. It is now well recognised that the presence and severity of TD can fluctuate over time.
There was no relationship between plasma neuroleptic levels and akathisia, parkinsonism or tardive dyskinesia. Additional psychotropic medication influenced neuroleptic levels. Plasma neuroleptic levels suggested noncompliance with oral antipsychotic medication was no greater than 9 %.
Movement disorders, handedness and obstetric complications
At the time of the original 1981 Nithsdale survey there had recently been several conflicting reports about whether there was an excess of right or left handedness amongst schizophrenic patients. Of the 133 patients, 116 were assessed for handedness using the Annett questionnaire (Annett 1970) . Seventy three percent of patients were right-handed, 23 % mixed-handed and 4 % left handed. Of those who fulfilled the Feighner criteria for definite or probable schizophrenia, 68 % of non-dextrals, but only 29 % of dextrats had TD (P < 0.01). A trend, not statistically significant, was that within the Feighner positive group, non-dextrals showed more flatness of affect and poverty of thought. A possible explanation of these results is that some cerebral insult has shifted natural dextrals towards non-dextrality and predisposed schizophrenic patients to the development of negative symptoms. The brain damage might also have rendered patients more susceptible to the side effects of prolonged administration of neuroleptics.
As part of the 1989 survey mothers of schizophrenic patients were interviewed to obtain an obstetric history (see --5 -t below). It was found that those patients either with parkinsonism or receiving an antiparkinsonian drug more often had a history of at least one definite obstetric complication than those with no parkinsonism (58 % vs 21%, P < 0.02). By no means all patients prescribed neuroleptic medication develop parkinsonian side effects. Perhaps obstetric complications produce the sort of minimal brain damage which renders schizophrenic patients' brains more susceptible to antipsychotic drugs.
Obstetric complications
The role of obstetric complications in the aetiology of schizophrenia remains controversial. Some studies have found an excess of complications in schizophrenic patients when compared with normal sibs or controls (reviewed by Lewis 1989) , while others have not (eg Done et al. 1991) . Most studies examined only hospitalised schizophrenic patients and those which demonstrated a difference did so usually at a low level of statistical significance. The 1989 Nithsdale review examined the frequency of obstetric complications in a community of schizophrenic patients. Fifty one mothers of 54 patients were interviewed in their homes. The 54 patients had 114 sibs. Obstetric histories of patients and sibs were obtained and the frequency of obstetric complications determined through the Obstetric Complications Scale ). There was no statistically significant difference in the population of schizophrenic patients and their sibs who had at least one definite obstetric complication (Table 5) . Neither was there any difference in the total number of complications. Thus the Nithsdale review failed to demonstrate a difference between patients and sibs. The most likely conclusion is that if there is an association between obstetric complications and schizophrenia, it is a weak one.
Future studies
Obtaining obstetric histories from the mothers of Nithsdale patients has sparked off an interest in the early life of schizophrenic patients. Studies currently underway are examining the relationship between current symptoms, especially negative schizophrenic symptoms, and obstetric complications, premorbid personality, and family life.
